LESSONS LEARNED

THE USE OF PERFORMANCE INCENTIVES
IN DOD CONTRACTING

Gregory G. Hildebrandt

Performance incentives have a long and interesting history in the Department
of Defense (DaoD). As a result of policy guidance, numerous contractswritten
during the 1960s and 1970s based profit, in part, on objectively measured
performance characteristics. Such contracts may have renewed policy
relevance today because of both the change from detailed design-to-
performance specifications and the implementation of Cost as an Independent
Variable (CAIV). During a time of rapid technological change, performance
incentives may also support the decentralized execution of a centralized
planning process. In this analysis particular attention is paid to the DoD cost-
effectiveness model developed during the 1960s. Using the policy prescription
of this model, we examine the empirical relationship between the performance
achieved by contractors and such variables as the cost sharing ratio, target
cost, and target profit. Recently economists have extended this model by
emphasizing the distinction between accounting profit and economic profit
when contractor effort is unobservable. We argue that the government is likely
to know a great deal about the contractor’s effort and that contracts combining
performance incentives with subjectively determined award fees may have
very desirable properties. The F/A-18E/F contract is an important example of
this type of incentive arrangement.

he breakup of the Soviet Union dem- problems faced during the acquisition pro-

onstrated that traditional centralized cess are similar. The information require-

planning was not able to respond toments to directly plan performance out-
local demand and supply conditions.comes are daunting. This is particularly
There was a mismatch between economitrue as the United States continues to lead
institutions and the technological condi- the microprocessor-based revolution in
tions of production. The lack of an ad- military affairs, in which sensors, commu-
equate incentive system in Soviet centrahications, and precision weapons are
planning made it ill-equipped to deal changing the speed and effectiveness of
with the variegated information require- military operations. Clearly, to manage
ments of anodern industrial society. The development during a period of radical
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change with localized information, we decisions that are cost effective—the
must have acquisition policies that permitcontractor’s primary area of expertise dur-
centralized planning with decentralized ing development. Thus, performance in-
execution. centives may help effectuate management
Weapon system development, particu-of radical change during acquisition.
larly engineering and manufacturing de- Recently, a number of economists have
velopment (EMD), is one of the most de- suggested that the efficiency of the defense
manding “management of change” envi-procurement process could be enhanced
ronments. In this environment, the tradi- by making use of new developments from
tional issues of central planning, particu-economic theory.A theme running
larly those associated with the relationshipthrough much of this literature is that the
between technology, information, and eco-management of a resource allocation pro-
nomic institutions, are faced. To what ex- cess must take account of the information
tent should the government micromanageasymmetries that exist at different orga-
the activities of contractors by direct in- nizational levels. These asymmetries are
volvement in detailed decision making presentin the contractual relationship that
during engineering development? Areexists between the government and its
there incentive structures that can guidecontractors, and contractual instruments
contractors’ decision making toward the must be designed that properly deal with
development of weapons systems thathe distribution of information.
achieve the objectives of the government The government has explicitly dealt
and exploit the contractor’s knowledge of with this distribution of information issue
the detailed cost versus performanceduring the acquisition process when the
tradeoffs? contractor receives a profit that varies with
In this analysis, we discuss why per-the objectively measurable performance
formance incentives, that is, a profit func- characteristics of the equipment. These
tion based on the performance levelrewards for performance functions have
achieved by the contractor, may help ef-been used in incentive contracts in which
fectuate this requirement. Performancethe defense contractor shares some pro-
incentives embody the government’s val-portion of the contract costs with the gov-
ues with respect to enhancements in thernment. When a contract includes both
value of performance—the government’scost and performance incentives, it is
primary area of expertise during the ac-called a multiple incentive contract.
quisition process. They also guide contrac- As is seen below, the established policy
tors to achieve these objectives by permitfor the use of performance incentives is
ting contractors to make detailed tradeoffderived a particular view of how a
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performance change can be efficiently informational environment. When award
managed, given the structure of informa-fees are used, it is assumed that the gov-
tion. In this environment, the governmenternment can properly assess certain as-
is presumed to know the value of perfor-pects of contractor behavior, by the
mance enhancement and the contractocompletion of the contract, that may be
knows the detailed tradeoff opportunitiesimpossible to define at the time the con-
between cost and performance that ariséract is awarded.
during the contract. There are two recent policy changes
Traditional incentive contracts with that bear on the use of performance in-
performance incentives can be contrasteadentives. One is the emphasis being given
with contracts in which fee is partly basedperformance
on a subjective assessment of contractospecifications
behavior and performance. A contract conrather than de “‘Performance incen-
taining this type of fee is called a cost plustailed desigr tives only are practi-
e cable if there are
award fee (CPAF) contract. specifications o
Interestingly, the Navy has recently the second is th opportunities for
' ) tradeoffs to be made
employed an EMD contract for the F/A- recent _|mple- during the contract.”
18E/F that includes cost and performanceanentation ol
incentives and also contains an award fe€AIV.
provision. The contractor shares a portion The use of performance specifications
of the development costs in a conventionaland performance incentives are strongly
cost-plus-incentive-fee (CPIF) cost incen-interrelated. Performance incentives are
tive. There is also a schedule incentive, inpracticable only if there are opportunities
which certain funds are withheld until first for tradeoffs to be made during the con-
flight is achieved. In addition, the contrac- tract. Performance specifications com-
tor can receive a fee based on both objeckined with an Operational Requirements
tively and subjectively determined perfor- Document (ORD) that identifies both
mance. Fifty percent of this fee is based‘threshold” and “objective” performance
on technical performance, of which 70 levels increases the number of tradeoffs
percent is based on demonstrated measuthat can be made. In contrast, detail de-
able performance and 30 percent based ogign specifications may preclude many
a subjective government assessment ofradeoffs possibilities.
technical performance. The remaining 50 CAIV expands the opportunity to make
percent of the award fee is based on a suliradeoffs between performance and cost
jective government assessment of contracduring the acquisition process. This is
tor management and logistics. The F/A—also consistent with the use of perfor-
18E/F contract, therefore, combines fea-mance incentives, which implicitly de-
tures of a CPIF multiple incentive contractfine the tradeoffs that are desired by the
and a CPAF contract. The contract, theregovernment.
fore, can be described as CPIF/AF confract. We begin our analysis with a discus-
As will be seen, this type of contract sion of the history of performance incen-
aids the management of change in aives from the standpoint of usage and
somewhat different dimension of the policy. Particular emphasis is given to the
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approach recommended by policy direc-1960s. The DoD Incentive Contracting
tives in the 1960s. The model developedGuide, in 1962, statéd
to guide policy is discussed and we de-

scribe how efficient Perhaps no other DoD procure-

resource allocation ment policy offers greater poten-
“The policy for can be achieved us- tial rewards than the expanded use
performance incen- .4 this approach. of performance incentives in de-
tives deveIOped. = We also briefly velopmental contracts. Properly
DoD and NASA in the . . - .
1960s, and still in mention attempt_s conc_elved and applied, these in-
effect today, is made to expand this centives can do more than any
based on the model. Using a data other factor to encourage maxi-
assumption of set of the outcomes mum technological progress un-
hidden knowledge of contracts with der a single contractual effort.
possessed by the performance incen-
single contractor.” tives during the late  As a result of this guidance, contracts

1960s and early including performance incentives were
1970s, we examine the relationship be-widely used by DoD during the 1960s and
tween contract outcomes and key contrac970s. In addition, in 1968 a special
characteristics. Finally, we return to the agency called the DoD Program Office for
use of award fees in conjunction with per-Evaluating and Structuring Multiple In-
formance and cost incentives. centive Contracts (POESMIC) was estab-
lished. Shortly thereafter each military
service instituted a policy in which all
HISTORY OF PERFORMANCE multiple incentive contracts over $5 mil-
INCENTIVES IN DOD CONTRACTING lion be structured with the aid of
POESMIC. Within two and half years of
The government contracted for its first the establishment of this office over 150
aircraft with the Wright Brothers in July multiple incentive contracts were evalu-
1909 at a target price of $25,000 and aated’
target aircraft speed of 40 miles per hour. The policy for performance incentives
However, for every mile per hour over the developed by DoD and NASA in the
target, the contractor would receive an1960s, and still in effect today, is based
additional $2,500; for every mile per hour on the assumption of hidden knowledge
under the target, the contractor would losegpossessed by the single contractor. Dur-
$2,500. The minimum required speed un-ing the 1970s, attention shifted to the de-
der the contract was 36 miles per hourtermination of the optimal risk-sharing
The speed actually achieved by the air+elationship between the contractor and
craft was 42 miles per hour, so that a perthe government. It has been established
formance incentive reward of $5,000 wasthat when the performance incentive func-
received in addition to the target price oftion is determined in accordance with
$25,000° policy, and the government doesn’t know
Interest in performance incentives, the cost relationship, the contractor’s share
however, greatly increased during theof contract costs is the parameter that
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determines the optimal risk-sharing rela-the government about certain key features
tionship between the contractor and theof the development process. However, the
government. This parameter can be showgovernment’s information requirements to
to depend on the risk tolerance levels ofproperly structure an incentive contract in
the government and the contractor. this environment are quite demanding.
However, the early discussions of opti-  The contractor’s effort level is assumed
mal risk sharing focused on a problemto represent a hidden action not observ-
with only hidden knowledge. The contrac- able by the government. To address this
tor is assumed to maximize accountingproblem in the manner recommended by
profit on the contract with greater knowl- the economists, however, it is necessary
edge of the tradeoff opportunities than thefor the government to know how this hid-
government. den action affects a contractor’s economic
In the late 1970s and during the 1980s profit.
economists explicitly drew a distinction  In fact, during the 1960s there were ex-
between economic and accounting profittended discussions about such factors as
by introducing the disutility of effort into effort and extra-contractual consider-
the contractor’s objective function. View- ations. How-
ing the government as the principal ande;ver, the incen- ., Viewing the
the contractor as the aggnt, one_assumetwe frameyvork government as the
that the agent's economic profit is equalwas deliber- principal and the
to contractual profit less the implicit cost ately narrowed contractor as the
of effort? because of the agent, one assumes
This implicit cost equals the minimum view that these that the agent’s
compensation required for the contractorfactors could economic profit is
to put forth additional “effort” and would not be properly €qual to contractual
not be part of accounting cost. In this addressed with Profit less the im-
analysis, our interpretation of this implicit performance Plicit cost of effort.
cost variable is that at any time during theand cost incen-
contract when a particular performancetives. The use of award fees based on a
level is being developed, the contractorsubjective assessment of effort was sug-
can reduce costs by working more inten-gested as a way of coming to grips with
sively. The effort variable, however, can factors that are difficult to define at the
also be interpreted more broadly andtime the contract is specified.
might represent any contractor activities Throughout the analysis, we focus on
that are motivated by noncontractual conthe use of performance incentives when
siderations? there is a “sole-source” procurement re-
The presence of asymmetric informa- lationship between the government and the
tion is emphasized by economists in thiscontractor. Bidding issues that may arise
analysis. The models that have been deamong several contractors are either in-
veloped emphasize the role of moral haz-applicable or have already been resolved
ard with hidden action, and therefore as-in an earlier competitive procurement.
sume that the contractor knows more than
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DoD CoST-EFFECTIVENESS MODEL Increases in the performance level,
however, decrease the cost of procurement
Because the arguments made in th@nd operation, % For example, increases
1960s remain valid today, we give particu-in reliability and maintainability decrease
lar emphasis in our discussion to the costthe quantity of weapons that must be pro-
effectiveness model developed during thatcured to achieve the stated mission objec-
period. Figure 1 displays the cost effec-tive. Total (life cycle) cost equals the sum
tiveness model for a situation in which the of the cost of development and the cost of
total effectiveness of the weapon systenProcurement and operation; ¥ C, + G,
is specified and the objective is to develop Several constant fee curves are indi-
a performance level for each unit of equip-cated on the diagram {CC,, C)). No-
ment that achieves the specified total eftice in Figure 1 that as performance in-
fectiveness level at minimum cost. In thecreases at a particular level of develop-
figure, the performance level developedment cost, the contractor moves frop) C
depends on the cost expenditure during® G, to G, and the profit received by the
development. Although one “expected” contractor rises. As development cost in-
cost of development curve Qs identi- cCreases at a particular performance level,
fied, there is uncertainty concerning thethe profit declines. Each constant fee

cost required to achieve any performancéurve, therefore, describes alternative
level. combinations of cost and performance that
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C. = Constant = F (performance, cost of development)
C, = Cost of development = F (performance)
C,, = Cost of procurement and operation; future cost curves
T. = Totalcost=C_ + C_,

Figure 1. DoD Cost-Effectiveness Incentive Model
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yield the same level of fee. Because thergjovernment, therefore, is indifferent be-
is a certain cost increase and performancéveen such an expenditure and the status
increase that yields a constant profit level,quo. To ensure that the contractor is also
the constant fee curves communicate tandifferent between spending, and not
the contractor how much the governmentspending this amount, the reward for en-
is willing to spend to increase perfor- hanced performance must just equal the
mance. contractor’s lost profit from spending an

The constant fee curves are the mirroramount equal to the value to the govern-
image of the ¢ curve. This means that ment of the additional performance. This
the contractor is being implicitly told that lost profit from a cost expenditure is the
it is appropriate to spend at most ancontractor’'s share of development cost
amount equal to the procurement and optimes the cost incurred.
erations cost savings to increase perfor- Similarly, under this performance in-
mance. If the contractor maximizes ac-centive function, if the cost of enhanced
counting profit, there is no conflict be- performance is less than the value to the
tween this government communicationgovernment,
and contractor motivation. the c_ontractor’s “If the contractor

The cos_t-effectlveness model assumesproflf[ WO Ul |l
that there is hidden knowledge possessedse; if the cost jng profit, there is
by the contractor. This hidden knowledgeis greater than no conflict between
occurs because the contractor is assumetthe value to the this government
to face a nonstochastic relationship begovernment, communication and
tween performance, g, ang @t the time  the contractor's contractor motiva-
the tradeoff decisions are made, that is noprofit would tion.”
known by the government. In this situa- fall. The con-
tion, the reward received for enhancedtractor, therefore, is motivated to make the
performance,Aq, should equal the tradeoff decisions that are in the interests
contractor’s share of contract costs, s,0f the government, even though the gov-
times the value to the government of en-ernment does not know the cost of the per-
hanced performance. formance enhancement.

The amount the government is willing  Figure 2 depicts optimal decision mak-
to pay for enhanced performance equalsng by the contractor when the perfor-
AB. Therefore, the performance incentivemance incentive function is properly
function, P, should be structured so that: specified. The downward sloping curve

equals the profits from incremental per-
(1) AP/Ag=sAB/Aq formance, which from Equation 1 equals
the contractor’s share of the benefits to the

There is a simple logic behind this per-government of the incremental perfor-
formance reward. During the developmentmance. The upward-sloping dashed line
process, the maximum the government igepresents the contractor’s share of incre-
willing to let the contractor spend for en- mental development costs when the de-
hanced performance is the value to thevelopment costs are higher than antici-
government of the extra performance. Thepated; the upward-sloping solid line to the
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Figure 2. Contractor Decision Making with
Optimal Performance Incentives

right equals the contractor’s share of in-this method achieves two important ob-
cremental costs when the costs are lowejectives?
than anticipated.

To maximize profits on the contract, the first, it communicates the
contractor equates incremental benefits Government’s objectives to the

and incremental costAB/Aq = AC_/Aq, contractor; second, of greater sig-
as desired by the government. There- nificance, it establishes the
fore, performance level g* (HighJis contractor’s profit in direct rela-

selected when development costs are tionship to the value of combined
high and g* (Low G) when develop- performance in all areas.

ment costs are low. These are precisely

the performance levels desired by the The “DoD/NASA Incentive Contract-

govermment in each development costing Guide” has never been formally su-

situation. perseded. In the empirical analysis we will
This approach to structuring perfor- assume that the performance incentive

mance incentives was taught in DoD-functions have been constructed on the

sponsored procurement courses as earlgasis of the guidance provided by this

as 19641 In 1969, the “DoD/NASA In- document.

centive Contracting Guide” states that
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EMPIRICAL ANALYSIS OF reached, called the point of total assump-
PERFORMANCE INCENTIVES IN DoD tion, the contractor shares 100 percent of
the costg4

Empirical analysis employs a data set Typically FPI contracts are considered
developed during the years in which per_riskier than CPIF contracts. The specified
formance incentive contracts were used-ontractor’s share of cost is typically
most extensively. The initial data set in- Nigher than under a CPIF contract. Also,
cludes incentive contracts with perfor- the contractor’s requirement to make de-
mance or schedule incentives awardedivery is more firm under a FPI contract.
from 1963 to 1972 and completed no latertUnder a CPIF, delivery of the contractu-
than 1973. There are a total of 293 con-ally spe_cified items ultimately depends on
tracts in the initial data set, with a total the willingness of the government to con-
contract value of approximately $4.3 bil- tinue to allocate funds to the contract. To

lion. However, because the policy pre- Compensate the contractor for the higher
scription is less ambiguous for perfor- risk associated with these factors, a higher

mance incentives than schedule incenfarget profit is usually awarded to com-

tives, we focus attention on only thosePensate for the risk. The effect of contract
contracts that clearly include performancetyPe is outside the scope of the models de-
incentives. Also, during this period, con- Veloped, butis a

tracting offices were discouraged from factor whose ef-

. ) : ; fect needs to be The effect of con-
using performance incentives with very P€ tract type is outside
low sharing ratios, and we restrict the dataccounted forin .- scope of the
set to those contracts with a calculatedh® empirical o0 developed,
contractor’s share of cost, s, between .oinalysis. but is a factor whose
and 1. After imposing these restrictions, Typically the effect needs to be
there are 140 contracts with a total valuerévised target accounted for in the
of about $1.73 billion remaining in the profit, as a per- empirical analysis.™
data set® cent of target

In addition to the contractor’s share andcost, does not
the value of performance, the data set alsyary greatly, and may hypothetically have
included the initial and revised target prof- @ small effect on performance. However,
its, the initial and revised target cost, andit is unclear what effect large changes in
the contract type. Contract type refers totarget cost have on the performance level
whether the contract is a CPIF or a fixedultimately developed. We, therefore, in-
price incentive (FPI) contract. clude the percentage change in target cost

Under the CPIF contract, there is bothcalculated, relative to the original negoti-
a ceiling and a floor on the profits dollars ated level, in the hypothesized model. This
received. A FPI contract, in contrast, doedS another variable not included in the cost-
not have a ceiling on profit, but there is a€ffectiveness model that must be ac-
specified ceiling price that equals the counted for in the empirical analysis.
contractor's maximum payment. At the The following variables are therefore
cost level at which the ceiling price is included in the empirical analysis:
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Y. = Performance level developed equation is reestimated, one obtains:
relative to target (measured as

value to government) 3)
, Y, = 576.99 ~119.20s,+1.911t, - 0.07C,, — 1703.01D,
s = Contractor’s calculated share 039 (B50) " (167 (268
of cost N = 140, R = .20
. = Adjusted target profit
C. = Adjusted target cost For the variables retained in Equation 3,

the coefficients and t-statistics are quite

PCT = Percentage change in targetsimilar to those obtained in Equation 2.

_ cost i it While the DoD cost-effectiveness
D, = contract type (if FPI, = 1,1 model predicts that the performance level
CPIF, D=0).

selected does not depend gmts, or C,
bothtt,, or C_ are significant in the em-
We need to emphasize that the perforpirical analysis. The theory, however, is
mance incentive function is assumed tosijlent on the effect of contract type on per-
be structured so that Equation 1 is satisformance outcome. The model fails to
fied. As a result, knowing the contractor’s address the proper structuring of a con-
share of cost and the profit received fortract at this level of detail. Clearly, further
performance permits calculation of. Y analysis is needed to understand vy
When Y is regressed on the remaining C_, and D are statistically significant in
variables, the following estimated equa-the empirical analysis.
tion is obtained (t statistics in parenthe-

sis):
AWARD FEES AND PERFORMANCE
(2) INCENTIVES WITH OBSERVABLE EFFORT
Y, = 660.70 - 124.93s, + 1.897t, - 0.06C,, — 3.01PCT, ~1724.32D,
(-041)  (3.46) (-157) (-0.62) (-2.71) . .
N = 140, R? = 29 A full discussion of the models devel-

oped by economists to address asymmet-

The contractor’'s share of costs is notI’iC information is beyond the scope of this
statistically significant. This is consistent paper. Interestingly, even though the theo-
with the cost-effectiveness model. Higherretical analysis arises from the asymmet-
target profit, however, does explain sig-ric informational relationship that exists
nificant variation in Y, while target cost between the government and the contrac-
is only marginally negatively significant. tor, there are demanding informational
The percentage change in target cost i§equirements to implement the theoreti-
statistically insignificant, and the contract cal models. In his discussion of a simple
type is significant. The coefficient of D procurement problem with effort unob-
indicates that, other things equal, FPI conservable by the government, William
tracts tend to be associated with lowerRogerson notes:
performance.

When the variable PCTiE deleted from For normative purposes, the
the regression model and the regression problem...is that the precise na-
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ture of the optimal contract is assumption, therefore, that accounting
highly dependent on features of profit on the contract in question and eco-
the contracting environment that nomic profit differ is probably valid.
the government may be unsure However, government personnel in the
about. For positive purposes, the  program office and those who actually
problem is that the theory doesnot ~ work at the contractor’s plant actually
generate testable predictions. possess a gre
Therefore...the major value of th_ls Qeal of informa- «__government
model to daf[e hgs bee_n tq clarify tion about bott personnel in the
the underlying incentive issues the contractor’s 5rogram office and
rather than to explain specific effort and the those who actually
contracting phenomena. disutility of this  work at the
effort. There is contractor’s plant
This suggests that the information probably an ob actually possess a
needed to implement many of the ideasservational ho 9reat deal of infor-
from the theoretical literature is not avail- rizon level be- Mation about both
able. Although we will not provide a de- low which the € contractor’s
. . effort and the
tailed summary of the theoretical devel-contractor be: disutility of this
opments, suffice it to say here that an im-havioris notob- ¢¢5 .
portant distinction is made between ac-servable to the
counting profit,it,, and economic profit, government.
1. For example, it has been assumed thator example, the government may be un-
economic profit equals accounting profit able to observe many of the micro and
minus the unobservable implicit cost of micro-micro tradeoffs made among per-

contractor efforts formance characteristics and between
performance and cost.
(4) m=T,-h(e). Above this horizon, however, the gov-

ernment may be able to assess the con-

The function, h(e), measures the im-tractually relevant characteristics of
plicit dollar cost of this effort to the con- contractor behavior to include various
tractor, that is, the amount the contractordimensions of the contractor’s effort.
must be compensated to attain various efWe, therefore, analyze a situation in
fort levels. In this analysis, contractor ef- which detailed information related to
fort is assumed to be directed at developiradeoffs is unobervable, but the
ment cost reduction. As discussed abovedisutility of effort is known to the gov-
however, it is also possible to interpret theernment by the completion of the contract
effort variable as representing the extra-when accounting cost and performance
contractual influences on government condevel are known. Ovethe course of the
tracting. As long as there are such extracontract, the government is assumed to
contractual influences, it is unlikely that gather sufficient information about the
the contractor will only be motivated by contractor’s behavior that the compensa-
the accounting profit received on the de-tion required to bring forth additional ef-
velopment contract in question. The fort levels is known. And theontractor
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knows that the government possesses thisquals AC. But the implicit cost borne
information. by the contractorph, is a social cost to
Given this information structure, we the government. As a result, the govern-
consider the use of an award fee, A, inment desires that the marginal benefits of
which profit depends on the government'sadditional effort equal the marginal cost:
subjective assessment of the contractor’s
relevant effort. The following analysis, (5) -AC/Ae = Ah/Ae.
therefore, should be viewed as a theoreti-
cal construct to The contractor is given an award fee,
. understand the A, that depends on observable effort.
& eIl eI el CPAF/IF con- When effort is increased bje, profits
should receive an . o
: ; tract used onthe from the cost incentive increase bAGs
incremental profit : ) .
F/IA-18E/F. The butthere is also an implicit effort coAt,

for objectively mea- -
surable performance Appendix con- borne by the contractor. The contractor

equal to the cost tains a detailed chooses the optimal effort level to obtain
share times the discussion of a the associated change in the award fee,
value of enhanced model that ac- AA, so that when this incremental gain is
performance. ™ counts for the added to the incremental benefit from cost

information reduction, the sum just balances incremen-

likely to be possessed by the govern-tal effort cost. The following condition,
ment. However, the basic logic of the therefore, holds for the contractor:
appropriate incentive arrangement is
straightfoward. (6) AA/Ae—sAC/Ae = Ah/Ae,

With respect to the performance incen-
tive component of the contract, EquationwhereAC/Ae is negative.
1 continues to apply. The contractor should
receive an incremental profit for objec- When the objective of the government
tively measurable performance equal to(Equation 5) is combined with the objec-
the cost share multiplied by the value oftive of the contractor (Equation 6), the
enhanced performance. award function, A, should be specified (at

In this model, the contractor’s effort is the completion of the contract) so that:
observable by the completion of the con-
tract, and we assume that when the con{7) AA/Ae = (1 -s)Ah/Ae.
tractor increases the effort levée, to
develop a performance level, there willbe Incremental award fee should equal
a reduction in cosfAC. Or, what is really the government’s share of the incremen-
the opposite of the same coin, holdingtal cost of effort. The reason why the
development cost constant increases irincrementakost of effort Ah/Ae, is off-
effort yield an increase in the performanceset by ah/Ae can be seen by examining
level developed)q.t” Equation 6. The contractor is compensated

Viewing effort from the standpoint of for the reduction in cost obtained from
cost reduction, the benefit to the govern-incremental effort through the cost incen-
ment resulting from the increase in effort tive. The remaining compensation needed

228



The Use of Performance Incentives in DoD Contracting

for the contractor to select the appropriate Federal profit policy emphasizes the
effort level is determined by Equation 7. need for an equitable profit to be earned
It has been shown, therefore, that anby the contractor and for risks to be ap-
award fee can be used to augment a corpropriately sharetf Performance incen-
tract that also includes cost sharing andives reward the contractor for develop-
performance incentives to aid in theing a system that achieves the objectives
achievement of the objectives of the of the government. In addition, as these
government. performance incentives are employed with
cost incentives in either a CPIF or an FPI
contract, appropriate risk sharing can be
FINAL OBSERVATIONS obtained. Effectively, the government and
the contractor share in the net benefits ob-
The cost-effectiveness model of thetained from the system developed.
1960s has an appealing simplicity. Perfor- The addition of an award fee provision
mance and cost incentives aid the efficienfurther aids the achievement of the
allocation of resources even though thegovernment’s objectives by awarding the
contractor knows more about the tradeoffscontractor for efforts that can’t be defined
between performance and cost than that the time the contract is structured. They
government. also help guide the contractor toward con-
The observable effort model, which tractual rather than extra-contractual ac-
also includes an award fee, combinedivities Further analysis of the combined
the simplicity of the cost-effectiveness use of performance incentives and award
model with the type of knowledge the fees is clearly merited. The F/A-18E/F
government is likely to possess at thecontract provides the type of case mate-
completion of the contract. It may provide rial needed to begin this analysis.
a way of conceptualizing the use of award
fees with multiple incentive contracts.
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APPENDIX

We assume that during development We now add an “award fee,” A, which
that economic cost equals accounting costawards the contractor at the completion
C, less the implicit cost of effort, h(e). To of the contract for “efforts” undertaken.
achieve allocative efficiency, the follow- At the time the contract is specified, this
ing problem must be solved: function cannot be objectively defined.

However, during the course of the con-
(A1) maximize W(g,) + B(q-q,)-C(ae8)-h(e), q,.e  tract, the government is assumed to de-
velop a strong sense of the nature of this

The function W represents the grossfunction. The contractor is assumed to un-
benefits received by the government fromderstand how the government formulates
target performance level.qThe benefit the award fee function, and in maximiz-
function, B(q — ¢) represents the willing-  ing economic profityt, solves the follow-
ness of the government to pay for the dif-ing problem:
ference between actual performance q and
target performance. The contractor’s ac-(A4)
counting cost function, C, depends 0n ac-maimize =, + P(q - q,) - s[C(q.¢,6) - C,]+A(e) - h(e), g, e
tual performance developed, effort, and
the variable;-0, which represents informa-where s equals the contractor’s share of
tion known to the contractor, but not the costs. Solving this problem yields:
government at the time the tradeoff deci-
sions are made. Problem Al has the fol{A5) Pq = qu
lowing first-order condition, where the
subscript of a function indicates the vari- (A6) A, -sC, =h..
able with which the derivative of the func-

tion is being taken: If the government sets P(q -) & sB(q
—q,) as required by Equation 5, and sets

(A2) B, =C, A= (1-s)h, as required by Equations A3
and A6, the optimal performance level q

(A3) -C =h, and the optimal level of effort e are

achieved? The efficiency conditions A2
Equations A2 and A3 indicate that the and A3 are thereby satisfied. As a result,
marginal benefit of performance equalsunder the assumption that the government
marginal cost, and the benefit from a re-can observe the contractor’s effort by the
duction in accounting cost resulting from completion of the contract, a contractual
an additional unit of effort just equals the outcome with very desirable properties is
marginal disutility of effort. achieved.
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ENDNOTES

For example, see Leitzel and Tirole 10. Department of Defense and NASA

(1993), and Bower and Dertouzos
(1994).

Shields (1996). CPIF/AF contracts are
also employed on the Joint Standoff
Weapon (JSOW) and AIM9X missile
EMD contracts.

Kaminski (1996). For additional dis-

cussion of performance specifications,
see Department of Defense (1995).
With respect to the ORD, threshold is

minimum required performance and 11.

objective is a more highly desired per-
formance level.

See Rush (1997).

Cook, et al.(1967), p. 1. 12.

Department of Defense (1962), p.30.
Sherer (1964), p. 172.

13.

Jones (1970).

The risk sharing problem as it relates
to performance incentives was ana-

lyzed by Hildebrandt and Tyson 14.

(1979).

One of the clearest summaries of the

(1969, pp.249-254), includes com-
pany growth, prestige, opportunity for
follow-on business, and utilization of
available skills and open capacity as
“extra-contractual influences on gov-
ernment contracting.” Typically, how-
ever, the DoD and NASMcentive
Contracting Guideémplicitly assumes
that the contractor is primarily moti-
vated toward the accounting profit on
the particular contract.

Case materials using this technique
were developed by Harbridge House,
Inc., in 1964. A formalization of the
technique is contained in Cook et al.
(1966, pp. 91-95).

Department of Defense and NASA
(1969, p. 107). Underlining included
in document.

The data was obtained from the Of-
fice of the Assistant Secretary of De-
fense, Comptroller, in December
1974.

For a discussion of contract types see
Department of Defense and NASA
(1969, pp. 3-6).

modern approach to incentive con-15. Rogerson (1995, p. 324).

tracts is contained in Kreps (1990, pp.

577-616). Extensive references of thel6. See Kreps (1990).

earlier literature are provided.
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17. If the development cost relation is of 18. The role of risk allocation in govern-
the form C = C(q,e), it can also be ment profit policy is discussed in
written as a performance development  Cibinic and Nash (1995, Chapter 3).
relation, g = q(C,e). If an uncertainty
variable is introduced into the cost 19. Note thatt, can be set to achieve the
relationship, one can view cost and appropriate target level given the ex-
technological uncertainty as the same  pected cost, performance, and effort
phenomenon. levels.
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